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DETAILED ACTION 
Drawings 

1 . Figures 3 and 4 should be designated by a legend such as -Prior Art- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Specification 

2. The abstract of the disclosure is objected to because the abstract is too long. 
Correction is required. See MPEP § 608.01(b) [R-3]. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-2, 5-6, and 11-14 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Akihiro (JP 2000-174601). 

Regarding claim 1, Akihiro teaches a capacitive load driving circuit (21) for 
supplying a charging-current (12) to a capacitive load (CL) and withdrawing a 
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discharging-current (11) from said capacitive load (CL), comprising: an output circuit 
(Q1, Q2, 22, 23) which comprises a power supply terminal (23), a ground terminal, and 
an output terminal (22) connected to said capacitive load (CL), and which performs a 
charging-current supplying operation of supplying a charging-current (12) from said 
power supply terminal (23) to said capacitive load (CL) and a discharging-current 
withdrawing operation of withdrawing a discharging-current (11) from said capacitive 
load (CL) to said ground terminal; and an overcurrent protection circuit (25-28) for 
detecting a short circuit between said output terminal (22) and said ground terminal so 
as to stop or suppress said charging-current supplying operation, and for detecting a 
short circuit between said output terminal (22) and said power supply terminal (23) so 
as to stop or suppress said discharging-current withdrawing operation; wherein said 
output circuit (Q1, Q2, 22, 23) selects any one of said charging-current supplying 
operation and said discharging-current withdrawing operation depending on the state of 
a control input signal (S1). Limiter circuits (27, 28) detect when the voltage of output 
terminal (22) reaches a predetermined upper voltage limit (E1) or reaches a 
predetermined lower voltage limit (E2). Akihiro discloses that upper voltage limit (E1) 
may be set to the voltage of power supply terminal (23) and that lower voltage limit (E2) 
may be set to the voltage of the ground terminal. If output terminal (22) reaches an 
upper voltage limit (E1) equal to the voltage of the power supply terminal (23), then 
there is a short circuit between said output terminal (22) and said power supply terminal 
(23). If output terminal (22) reaches a lower voltage limit (E2) equal to the voltage of the 
ground terminal, then there is a short circuit between said output terminal (22) and said 
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ground terminal. Upon either of these occurrences, control circuits (25, 26) suppress 
the charging and discharging-currents (12, 11). See Fig. 1, abstract, and paragraphs 14 
and 26. 

Regarding claim 2, Akihiro discloses that the output circuit (Q1 , Q2, 22, 23) 
continues to charge said capacitive load (CL) in said charging-current supplying 
operation until the electrical potential of said capacitive load (CL) reaches a 
predetermined upper amplitude limit (E1) lower than the electric potential of said power 
supply terminal (23), and continues to discharge said capacitive load (CL) in said 
discharging-current withdrawing operation until the electric potential of said capacitive 
load (CL) reaches a predetermined lower amplitude limit (E2) higher than the electric 
potential of said ground terminal. As long as the potential of the load capacity (CL) 
stays within a prescribed upper limit (E1) and lower limit (E2), control circuits (25, 26) 
will continue to supply base currents (11 , 12) of output transistors (Q1 , Q2). 

Regarding claim 5, Akihiro discloses the state of said control input signal (S1) as 
alternating periodically. See Fig. 2, in which (S1) is shown to be a periodic square 
wave. 

Regarding claim 6, all the limitations of claim 6 are recited in claim 1 with the 
exception of the current generation circuit and the charging and discharging control 
circuit. Akihiro teaches a current generation circuit (2) for selecting, depending on the 
state of a control input signal (S1), any one of a first state where a first current (12) is 
supplied to said output circuit (Q1, Q2, 22, 23) so as to cause said output circuit (Q1 , 
Q2, 22, 23) to select said charging-current supplying operation and a second state 
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where a second current (11) is supplied to said output circuit (Q1 , Q2, 22, 23) so as to 
cause said output circuit (Q1, Q2, 22, 23) to select said discharging-current withdrawing 
operation; and a charging and discharging control circuit (25-28) for detecting the 
electric potential of said capacitive load (CL) and thereby controlling and causing said 
output circuit (Q1, Q2, 22, 23) to continue said charging-current supplying operation 
until the electric potential of said capacitive load (CL) reaches a predetermined upper 
amplitude limit (E1), to stop said charging-current supplying operation when said electric 
potential reaches said predetermined upper amplitude limit (E1), to continue said 
discharging-current withdrawing operation until the electric potential of said capacitive 
load (CL) reaches a predetermined lower amplitude limit (E2), and to stop said 
discharging-current withdrawing operation when said electric potential reaches said 
predetermined lower amplitude limit (E2). See abstract, Figs. 1 and 4, and paragraph 2. 

Regarding claim 1 1 , the acknowledged prior art of Applicant's disclosure teaches 
frequency-dependent impedance elements (C1, C2) to be provided between said 
current generation circuit (51) and said output circuit (21), so that a part of the output 
current of said output circuit (21) is fed back through said frequency-dependent 
impedance elements (C1, C2) to said current generation circuit (51), so that the 
through-rate is suppressed at the alternation of the output state of said current 
generation circuit (51). See Figs. 3-4 and page 38, lines 11-20. 

Regarding claim 12, Akihiro discloses the state of said control input signal (S1) 
as alternating periodically. See Fig. 2, in which (S1) is shown to be a periodic square 
wave. 
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Regarding claim 13, all the limitations of claim 13 are recited in claim 1 except 
that, instead of the output terminal being connected to a general capacitive load as in 
claim 1 , the output terminal in claim 13 is connected to a liquid crystal display panel 
common electrode. Akihiro teaches the output terminal as being characterized by the 
common electrode of a liquid crystal display panel. See paragraph 21 . 

Regarding claim 14, all the limitations of claim 14 are recited in claim 6 except 
that, instead of the output terminal being connected to a general capacitive load as in 
claim 6, the output terminal in claim 14 is connected to a liquid crystal display panel 
common electrode. Akihiro teaches the output terminal as being characterized by the 
common electrode of a liquid crystal display panel. See paragraph 21. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-2, 5-6, and 11-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the acknowledged prior art in view of Stodolsky (US 3,550,025). 

Regarding claim 1, the acknowledged prior art of Applicant's disclosure teaches 
a capacitive load driving circuit (Fig. 3) for supplying a charging current (12) to a 
capacitive load (CL) and withdrawing a discharging-current (17) from said capacitive 
load (CL), comprising: an output circuit (21) which comprises a power supply terminal 
(17), a ground terminal (18), and an output terminal (16) connected to said capacitive 
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load (CL), and which performs a charging-current supplying operation of supplying a 
charging-current (12) from said power supply terminal (17) to said capacitive load (CL) 
and a discharging-current withdrawing operation of withdrawing a discharging-current 

(17) from said capacitive load (CL) to said ground terminal (18); and wherein said output 
circuit (21) selects any one of said charging-current supplying operation and said 
discharging-current withdrawing operation depending on the state of a control input 
signal (S1). The acknowledged prior art does not teach an overcurrent protection circuit 
for detecting a short circuit between said output terminal (16) and said ground terminal 

(18) or said power supply terminal (17) so as to stop or suppress said charging-current 
supplying operation or said discharging-current withdrawing operation. 

However, Stodolsky discloses an overcurrent protection circuit (11, 12, 33, 34) 
for detecting a short circuit between an output terminal (D) and a ground terminal so as 
to stop or suppress a charging-current supplying operation, and for detecting a short 
circuit between said output terminal (D) and a power supply terminal so as to stop or 
suppress a discharging-current withdrawing operation. Output terminal D is disclosed 
as possibly being connected to a capacitive load. See column 2, lines 53-55. The load 
is charged through positive cycle driver (11) and positive cycle analog gate (13) and 
discharged by negative cycle driver (12) and negative cycle analog gate (14). See Fig. 
1 and column 3, lines 33-37. In Fig. 2, the comparator, and gates, and analog gates 
(13, 14) of Fig. 1 are consolidated into positive and negative cycle logic blocks (33, 34), 
the analog gates (13, 14) of Fig. 1 being represented here by PNP transistor (35) and 
NPN transistor (36). If the comparator and logic controls sense output (D) as being 
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shorted to ground, the complement transistor (35) is shut off to cease the charging of 
the load. Similarly, if output (D) is shorted to the power supply, transistor (36) is shut off 
to cease the discharging of the load. Thus, overcurrent destruction is prevented for 
each output transistor (35, 36) upon the occurrence of a collector-emitter breakdown in 
its complement output transistor. See column 2, lines 41-42 and 56-72 and column 3, 
lines 1-4. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the overcurrent protection circuit of Stodolsky in the capacitive load 
driving circuit of the acknowledged prior art in order to prevent overcurrent destruction 
to each output transistor upon its complement being shorted. 

Regarding claim 2, the acknowledged prior art of Applicant's disclosure teaches 
that said output circuit (21) continues to charge said capacitive load (CL) in said 
charging-current supplying operation until the electric potential of said capacitive load 
(CL) reaches an upper amplitude limit, and continues to discharge said capacitive load 
(CL) in said discharging-current withdrawing operation until the electric potential of said 
capacitive load (CL) reaches a lower amplitude limit. See page 2, lines 9-14. The 
upper limit would necessarily be a predetermined upper amplitude limit lower than the 
electric potential of said power supply terminal and the lower limit would necessarily be 
a predetermined lower amplitude limit higher than the electric potential of said ground 
terminal in order to establish an acceptable voltage range for the output, voltages 
outside of which constitute a potential too high or too low to continue charging or 
discharging of the load. 
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Regarding claim 5, the acknowledged prior art of Applicant's disclosure teaches 
the state of said control input signal to alternate periodically. See page 2, lines 5-9. 

Regarding claim 6, all the limitations of claim 6 are recited in claim 1, rejected 
above, with the exception of the current generation circuit and the charging and 
discharging control circuit. The acknowledged prior art of Applicant's disclosure 
teaches a current generation circuit (51) for selecting, depending on the state of a 
control input signal (S1), any one of a first state where a first current (12) is supplied to 
said output circuit (21) so as to cause said output circuit (21) to select said charging- 
current supplying operation and a second state where a second current (17) is supplied 
to said output circuit (21) so as to cause said output circuit (21) to select said 
discharging-current withdrawing operation; and a charging and discharging control 
circuit (22) for detecting the electric potential of said capacitive load (CL) and thereby 
controlling and causing said output circuit (21) to continue said charging-current 
supplying operation until the electric potential of said capacitive load (CL) reaches a 
predetermined upper amplitude limit (V2), to stop said charging-current supplying 
operation when said electric potential reaches said predetermined upper amplitude limit 
(V2), to continue said discharging-current withdrawing operation until the electric 
potential of said capacitive load (CL) reaches a predetermined lower amplitude limit 
(V1), and to stop said discharging-current withdrawing operation when said electric 
potential reaches said predetermined lower amplitude limit (V1). See Figs. 3 and 5. 

Regarding claim 1 1, the acknowledged prior art of Applicant's disclosure teaches 
frequency-dependent impedance elements (C1, C2) to be provided between said 
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current generation circuit (51) and said output circuit (21), so that a part of the output 
current of said output circuit (21) is fed back through said frequency-dependent 
impedance elements (C1 , C2) to said current generation circuit (51), so that the 
through-rate is suppressed at the alternation of the output state of said current 
generation circuit (51). See Figs. 3-4 and page 38, lines 11-20. 

Regarding claim 12, the acknowledged prior art of Applicant's disclosure teaches 
the state of said control input signal to alternate periodically. See page 2, lines 5-9. 

Regarding claim 13, all the limitations of claim 13 are recited in claim 1, rejected 
above, except that, instead of the output terminal being connected to a general 
capacitive load as in claim 1, the output terminal in claim 13 is connected to a liquid 
crystal display panel common electrode. The acknowledged prior art of Applicant's 
disclosure suggests that it is a known practice to use a capacitive load driving circuit for 
driving a capacitive load composed of a common electrode of a liquid crystal display 
panel. See page 1, lines 14-16. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to use the capacitive load driving circuit as rejected in 
claim 1 to drive a common electrode of a liquid crystal display panel in order to 
effectively drive the liquid crystal display without having to build another driving device 
for the liquid crystal display. 

Regarding claim 14, all the limitations of claim 14 are recited in claim 6, rejected 
above, except that, instead of the output terminal being connected to a general 
capacitive load as in claim 6, the output terminal in claim 14 is connected to a liquid 
crystal display panel common electrode. The acknowledged prior art of Applicant's 
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disclosure suggests that it is a known practice to use a capacitive load driving circuit for 
driving a capacitive load composed of a common electrode of a liquid crystal display 
panel. See page 1, lines 14-16. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to use the capacitive load driving circuit as rejected in 
claim 1 to drive a common electrode of a liquid crystal display panel in order to 
effectively drive the liquid crystal display without having to build another driving device 
for the liquid crystal display. 

Allowable Subject Matter 

7. Claims 3-4 and 7-1 0 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

8. The following is a statement of reasons for the indication of allowable subject 
matter: The prior art fails to teach an overcurrent protection circuit comprising a second 
NPN transistor connected to a first NPN transistor, output terminal, and voltage supply 
in the manner as specified in the claims, and a second PNP transistor connected to a 
first PNP transistor, output terminal, and voltage supply in the manner as as specified in 
the claims. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Ivanov et al. (US 6,807,040) discloses an arrangement of two pairs of PNP BJTs 
connected such that the collector of the detecting transistor is tied to the base of the 
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current supplying transistor, the collector of the current supplying transistor is tied to a 
power supply, and the emitters of both transistors are tied directly or indirectly to an 
output node. The detecting transistor limits the current through the current supplying 
transistor if the voltage across a resistor at the emitter of the current supplying transistor 
exceeds the base emitter voltage of the detection transistor. 

Wada et al. (JP 60-13559) discloses a drive circuit for a capacitive load with 
overcurrent prevention comprising two detection transistors and two current supplying 
transistors which are connected at their emitters to an output. The detection means 
senses a current exceeding a predetermined value and controls an opening and closing 
action of a switch on the basis of the detection signal. 

Okutsu et al. (US 4,733,106) discloses a capacitive load driving device 
comprising a first switching element for supplying a charging current to the load and a 
second switching element for withdrawing a discharging current from the load. The 
switching elements are responsive to an external control signal and control circuit. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ann T. Hoang, whose telephone number is 571-272- 
2724. The examiner can normally be reached Monday through Friday, 8:00 a.m. to 
5:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Sircus, can be reached at 571-272-2058. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



